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DISCUSSION: ROY M. ACHESON*
I think you will agree that Dr. Miller has played his role of anchor man
between the viruses of the morning and the chronic diseases of the after-
noon with considerable distinction. True to the title assigned to him, he has
listed agents which any of us in the course of our everyday life may meet
and which, if we meet too often, may cause a cancer in us. Some of these,
such as irradiation and bad rum, are relatively common hazards; some such
as mustard gas are exotic. But it is not here that the importance of his
paper lies. He reminded us that it is now ten years since attention was
drawn to the increased risk of developing leukemia run by the mongol.
He pointed out that mongolism is due to nondisjunction of a small auto-
some, probably chromosome 21; and of course, it is known that one form
of leukemia is associated with abberrations of this same chromosome.
Then he reminded us that Wilms' tumor, an uncommon cancer, is fre-
quently associated with equally uncommon congenital abnormalities, a
highly significant association of unusual events. He concluded that in con-
sidering these associations we must think of agents to which mankind is
exposed, not in his everyday life, but agents which may affect the fetus long
before it is born. We must think in fact of a phenomenon analagous to what
Dr. Habel described as vertical transmission. Dr. Miller added in a superbly
causal way "The environment may of course (and note the "of course")
exert its effect before conception." This kind of thinking is becoming
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prevalent among those concerned with chronic diseases other than cancer,
and it has played havoc with our traditional classification of diseases into
congenital and acquired. Or if we use "intrinsic" and "extrinsic," Dr.
Payne's terms, it seems that something that was extrinsic to our mothers
long before we were conceived may induce something intrinsic to and part
of us. Shades of Lysenko-but with modifications! The last point in
Dr Miller's paper to which I would like to draw your attention is his
refusal to be depressed by the barrenness of epidemiological studies that
have attempted to show that viruses may play a role in the etiology of
cancer.
We have no work going on cancer epidemiology in the Department at the
moment, so I shall, if I may, develop these statements of Dr. Miller's by
indulging in a little anecdotal speculation. I shall refer to two cancers:
cancer of the breast and cancer of the large intestine.
Until recently, we looked upon sex as one of the most stable of all the
genetically determined characteristics. Each sex has cancers entirely its
own; for instance, it is ridiculous to think of cancer of the uterus in men
for the good reason that men don't have a uterus. It is not, however, so
absurd to speak of cancer of the male breast although this organ is only
physiological in the female. If we calculate age specific sex-ratios for breast
cancer from mortality data (Figure 1), it is evident that females are many
thousand times more liable to develop this tumor than males, but their
excess liability is not consistent across the age range. The data shown in
the figure are taken from various areas at various times and some indicate
more clearly than others that fifty may be a critical age in this relationship.'
One can postulate at least two reasons for this. The first is that woman is at
her most feminine between the menarche and the menopause. When, after
fifty, her hormonal balance changes and she becomes infertile, she, in a
sense, becomes less feminine and, relative to the nmae of the same age, her
risk of developing this tumor becomes less. An alternative hypothesis is that
as he grows older the male becomes more feminine. Support for this can
be found in the fact that gynecomastia is more common in older men than
young men and that atrophy of the testis is an increasing hazard with
increasing age. There are two recent studies which bring together this
possible association between a special liability to breast cancer in feminine
men and the theme of today's program.
The first of these2 from Manchester, England describes three cases of
male breast cancer in Klinefelter's syndrome. Because this is a condition in
which, as a result of nondisjunction, there are two X chromosomes in
addition to a Y, those who suffer from it are in a sense, feminine men.
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Jackson and his colleagues who are responsible for this work, estimate
that in men aged 60 and over those with Klinefelter's syndrome are 100
times more liable to develop breast cancer than the normal male population
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FIG. 1. Cancer of the Breast: (ISC 170): Age-specific mortality ratios (Male/
Female).
of the same age. They are not, however, so liable as females of any age
group to develop this tumor. The other pertinent study, which is as yet un-
published, was drawn to my attention by Dr. Herbert Lubs of this School.
Robinson and Puck' of the University of Colorado started in 1962 to survey
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new-born children for aberrations of the sex chromosomes, of which the
Klinefelter syndrome was the one they were most likely to detect. For
the first eighteen months they found no such abnormalities; then over
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FIG. 2. Cancer of the large intestine (ISC 153): Age specific mortality ratios for
the same populations shown in Figure 1. Added are incidence data from the
Connecticut Cancer Registry for 1960.
a second five month period they found five, but during a final four months
there were no more. This suggested to them that aberrations of the sex
chromosomes are not randomly distributed in time. In other words, they
can appear in epidemics. It had been shown shortly before'4 that Mongolism
may also be distributed in time in a nonrandom manner. Accordingly,
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Robinson and Puck reviewed their population of about 3,400 children and
found that indeed there had also been a small epidemic of Mongolism over
the same five month period as they had observed the excess of sex chromo-
some aberrations. Reviewing possible causes for this they point out that
these two epidemics of nondisjunction of chromosomes in infants took
place exactly nine months after the great epidemic of rubella-to which
Drs. Weller and Horstmann referred this morning-had swept across
Colorado. Thus, there may be a sequence of events; virus infection of a
newly pregnant woman, nondisjunction of a chromosome in her embryo
child, then a few years later in the case of Mongolism-leukemia; or just
possibly many years after that in Klinefelter's syndrome-cancer of the
breast.
As regards cancer of the large intestine, I would like to refer first to work
done some years ago by Dr. Richard Greenberg of this Department.
Greenberg used the Connecticut State Cancer Registry to determine the
epidemiology of histologically proven second primary cancers, occurring in
people more five years after a first primary cancer at another site. He
classified his cancers in large groups and in men found no excess relation-
ship between a first primary at one site and a second at another. In women,
however, when a first primary cancer occurred in the breast he calculated
that there should have been 35 second primary cancers in the digestive
organs but in fact there were 51, an excess of 1.4 to 1 which was significant
at the 1 per cent level. Similarly with a primary in the breast, a second
primary occurred at a significant excess of 1.7 to 1 in the genital organs
and finally if the primary occurred in the genital organs a second primary
occurred 1.4 times more often in the digestive organs than he had estimated
should be the case on the basis of the null hypothesis. It is known that
carcinoma of the large intestine is the only common tumor of the digestive
organs which occurs more often in women than in men. Accordingly, I
calculated the age-specific mortality ratios for this cancer and the results
are shown in Figure 2. You can see clearly again, that relative to the male,
the female would appear to be at her greatest disadvantage during the
reproductive time of her life and that after the menopause her risk of
developing this cancer is at worst the same as that of the male. This led to
the hypothesis that the increased risk of a woman who had had a cancer in
the breast or the genital organs, of developing a second cancer in the
digestive organs lay entirely in her risk of developing that second cancer
in the large intestine. I suggested to Dr. Greenberg that he re-examine his
data to investigate this hypothesis. The results are shown in Table 1. It
shows that the ratio of observed to expected for a second primary in the
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large intetsine when the first had occurred in the breast increases from
1.4 to 1, to 2.1 to 1 and that there were no longer any excess in cancers
of other digestive sites. Similarly, cancer in the large intestine accounts
for all the excess previously noted when the first primary occurred in the
genital organs. These observations leave many questions unanswered and
we hope to pursue the matter further. As far as the theme of this
symposium is concerned, however, it would be interesting to know whether
TABLE 1. SECOND PRIMARY CANCERS DIAGNOSED MORE THAN FIVE YEARS
AFTER FIRST CANCER* (FEMALES-CONNECTICUT 1935-1954)
Site of second cancer
Large intestine Other digestive sites
ISC 153 ISC 150-152, 154-159
Site of first Ob- Ex- Ob- Ex-
cancer served pected Ratio served pected Ratio
Breast 26** 12.3 2.1 25 23.1 1.1
ISC 170
Genital organs 17t 9.2 1.8 20 17.4 1.1
ISC 171-176
* First and second cancers arose in different tissues, and both were histologically
proved. For further details of statistical analysis, see Greenberg.'
** P < 0.001.
t P <0.05.
cases of Klinefelter's syndrome are more liable to develop cancer of the
large intestine than the male population at large. Do we have to think
about viruses as a cause of non-disjunction? It is known that non-
disjunction is a characteristic of malignant growth.8'9 If a virus can induce
this phenomenon, is this a basis for its relation to carcinogenesis? Or does
the possible increased tendency of the man with Klinefelter's syndrome
to develop carcinoma of the breast stem from a hormonal imbalance?
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